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(54) HIGH POWER, HIGH FREQUENCY METAL-SEMICONDUCTOR FIELD EFFECT 
TRANSISTOR 

(57)Abstract: 

PURPOSE: To provide a field effect transistor which can 
operate at high frequency, high power level and high 
temperature by providing a second epitaxial layer of n- 
conductivity type silicon carbide formed on a first 
epitaxial layer and forming a Schottky metal contact 
between source and drain of the second epitaxial layer. 
CONSTITUTION: A p-conductivity type first epitaxial 
layer 12 is formed on an n-conductivity type single 
crystal bulk silicon carbide substrate 10 and an n- 
conductivity type second epitaxial layer 14 is formed 
thereon. Hells 16, 18 of n+ conductivity type are formed 
in the second epitaxial layer 14 and ohmic contacts 20, 
22 are formed thereon thus forming a source contact 20 
and a drain contact 22. Subsequently, a Schottky gate 
contact 24 is formed between the source contact 20 and drain contact 22 of the second 
epitaxial layer 14. When a bias is fed to the Schottky contact, an active channel is formed in 
the second epitaxial layer between the source and drain. 
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X I* n * 'J 7 £ W* « 2 11 (DglJ * 0) ^ x ;uffl« 

S5ffin^xe^^v^;uJlrt<Z>«FK'!7x;u«iiSE±lc^4i 
**t»i*S*u WE^x;u«*o>-*s v-x. -te^^ 
KU-Oi LTf*ffl*t*4*--A«]S£. 

i>Enaiw*->t;no, toe*-— Attjsm»»& 

/<-f 7X«$ tLfct *WE V-^&l/ K U*f >fffl<Z> 

2 ] m^H/ <;u^ flHb :> U =i £ % 
mtZmfii±tzBf$.£titz n BSMbv 'J =3 ><DXfcf$^v 

flEn^xe^^v j r;Hl±(^^^nfc. SJf^yK 

«rE>-^±ic-ttL-ptu&j«**L. we* v- 

IHS2nlxt^4vt;H(D, mE>-9-BB«»&tffl6o 
TWEV-X&tf KU^>ra^±lc^«£$n. jUT 
X £ t $ WE V-XfttfKU-f ^PbIO WE n 
Mx tf $ * JMlrtlcatt** ^;i*Mt -6 v a 

[1**01 3 ] WE&ffi<t WE n fc: S 4vt;H <h 

hzt zftmt r *>m*m i xi* 2 e«<t> k 5 > vx 
[i**3s 4 ] we^ x x ;^nE$m 

WE*-A}$£*><WE n Sx JUjfrtttWEiS 
^^xyu^^ic^fiE^^. jaoWE«»<D^x;u« 

WEv3* h*£Jg&/£#. a»a>SiMc«KMfc*tt 

«jSO*^ttWEa»0)«-V— X««&VWE«tt©* 
K U>T XlttMkOWE n Mx tf* ^i>^;u®±lc^fiE$ 
*u WES/a * h^Bm^lc/^-<7X*<«*&$nfc(t 

*WEtt»flo v— x««&tfWE«»aa> Ku-f >® 
[»*«5j wEy-9-3b<aa<z>^^*ft5L*m*3a2 



ilBt-Af!^A<M n Sx 4y t JHWOffiS 

*©>*±ic»**ti % E.omE«tta>y*sxsiz* 

Hf:va v h*£B»jfi£**.. WE*>a^h**H 
ft/SO*^ l*WE«»<D* V-X > WE«&(0«. 
K U-< »-y-BB0)WEn ax t: * * v-wUf ±lcff*/££ 
*u WEva^ h*£Jlfg,£l::/<-f 7 X £*ifc<!: 

"*W<DWE n a&mMx t: * * v*;u»rtf=«»<D;5te^ 
[»*« 6 ] WBSfi&tfWE n Si t: 2 ;ujl 

we h7>v^^a)ai £ H*r * ffl'j ■ s *nr * * •* 

£tefiJc L , WE> ^<Z>{1iJM*<T7d izWE n Sx t° £ * > 

[»3R«7] WE»fili6H. 4H. 15R JfclWCBMb^ 'J 
3>A^fi£*l?*>^ai*tLfcK<b*>U3>-efey % WE 
XL°$*v^UJi[i6H, 4H. 15R &tf3CIK1b*>U3>^ 

[»#«8] WEV— XA>t>WE->3'> k« 
jft*TOffiK*<. hlc/\W7X^t&$nfcih:#V 

(DfC+^^^^T'fe^^m^bvUzi^^ffil^^l!) 

&<t-r&ft3*31i - 5 OfiMxAMcE*© h7>v7^o 
[I»*^9] WE»«0)WExe**S/^iWItS» 

m<»m±\zmnmzm*zztzft»k+z>K*tz<i ~ 

5 (0<BT*l.AMCEKO!) h7>vX^o 

0] WEva^ h^MMOI&tfSS 

oWEvav h^S^(c/<>T7xaEA<«ia*tifc 
t ^WE V-x&l/ Ku-f ti^S^*< 

t#»t-r^>If^3Si - 5 (D^H^lzEKO h^>v^X 

[If 1 1 ] WE*— A» i&«v g ^ 
KS^±(C*-/N*U>rS*m^. WE*-/<U-<Jf *<T 

i* *ifc*« -e fc^c^s^at-r^ st*« 1 - 5 o><hj^ 

AMcEK<Dh^>vX^ 0 
>vX^ Q 

[K^i 3] WEva-> h^y-hm^^WEnM 
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U^;u K— /<> h# K— ^SjKfcBHbv'J => 
i:*ft«A:-r*m*«12X(*15l=E«(D h7>v^, 
[»*S1 7] ffiEf-f- ^b^K-n e > H**^ 

So 

[»#JS1 8] WIE^JftlittBSjb^'Ja^lifilO.OOO 

q -ciBJei±a)*tft*t*-r4ctt»i»fr*Bi3Rai2 

<7>13MxjbMcEttO> h7>vX^ D 
[Iff*il2 0] mTEva ^ h*^— hftjSll**. ^ 

<£> h7>vX^ 0 
to o o 1 ] 

imm±o>mm#»i **wiM5«a* snx^i-^ 

VfttUMM h7>vX5« (MESFET)atf»lcKfti/'j3 
[0 0 0 2] 

[&3fc<7>ftffi] fc$f£^;£&(500MHz). S-/<>K(3GHz) 
JttfX -/OK (10GHz) 0>J:?ttXfl»imnf*L&*< 

*Mi*nt)&mmti02or?v h) ^^^-r^msnaa 

^iStJ6<»L-C#tl^, SJSiKKsI&ai* 

sri**. jaunty* /W*-7h7>vx^i;/^ 

^■-■Mbli-*»fMIJM« h7>^ (MOSFET) 

t»Mh7>vX^ (JFET) li-filzKB&ffllzffiffi* 

[0 0 0 3] fiifi, «SiKffllc&K-*38«:ttliLa* h 
7>^ (MESFET)*<gg^*tifco MESFET«it(i^a^r 

«• MESFETI£ft(Z)*(DI3\ y— h»**</haFl>fctf>lzy 



6A<. va^ h^y-h«ig(DMESFEWSaaKffllz-Jl 
[0004] «ao>»*iciiPiLr. 

[00 05] v^wifefleiiv^oantfvjitdoatticj: 

[0006] t&*aS^ K U 3? hasiif*#tt*4rt-ei 

[0007] ^iramfp-i*. ->3'> h^»*a>»ag*±c 

*K MXffll=ttXt^«KHmff4t»A<»9-efty. 
-efc&o «*r*'h**«*«*:y**«:*#iz«fcy-iiK 

[ooo8] afte««i^*tt«»a>»;fltkiigATft 

*ffl^>$*x**y**a>»t*±-r«. 

So 

[0 0 0 9] «£3fe. 5feifa)»S»MESFETIiBL^»lS$ 
^■T^Qt^b^y ^^(GaAsXDcfcd^n^lll -V<b#& 

[0 0 10] 8tfc*>y=i>(SiC) y'Ja>(Si)Xli 
GaAs*&8Sd4ifcttft*yftXS. B«*&tfBSa 

*o tt!4 x 1 06 V/cm<DXl*Rffi«j|L. 152 x 1 o7 cm 
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/secCDSl^tSmB* K'J ^ hi$Jg;&t/fc)4. 9 W/cm-K<7)X 
l*J»fi»**<XJiaL X®2iffllcSic tf&mv&ZZt 
S^Ltt^o L*U SS&CDftL^fC^yXm^&l/ 

[0011] 

Tl*6 (SfcDftfrfM 7 6 2 8 0 6*;&tf|fl«4 7 5 7 
0 2 8§#i) o MESFETa>*«»BI*xe^^v^;Hl 

»«<D#tticiB»*;Ris-ro si*«±rctt«*4xfcsic 

xtr^4->-v;Hltt*<i:**«±lc*«*tLfcSiC xtf 

■W»*4 7 6 2 8 0 6-^-S:L^fB]m4 7 5 7 0 2 
fEifc£*itcSiSJ£±lcSiC JB*lS*Lfc&«l*|p]±Lfc 

d-T^o Sic. Si±-v(DSiC <Dj£ftlixtT**S/*;Wl 

ic*pa££i: % ss»<&»fisB$i::xi*y — ^is^ii: 

[0 0 1 2] Si C *fi*ffll^fcffe<DMESFETA<BB*S4xT 
l^o 3KHttKttlMtO 7/5 4 0 4 8 8*lC(i, SiC 
^«±lzfi£^$i±f-SiC xe^*->^;ujfS*r-6SiC 
MESFETA<I5K*HTt>^o Cjx^gMliSiC g«±lcj£ 
^$tLfcXt^^v-VJU@(7)^« 0 oM^Ifi3±lcJ:y. ± 

««*RtfK«iR»ttS»*fc«>lzld:SiC 
»SO)WIR**JiaL<Clt*itfftfe)«:^. MESFET0) 

[0013]^oT, **10ia>BMl** BMbv'JaXZ) 

F^g££P;gL-cXJg&SL X«2i L"<;i,;RtfX;£fiT 
I&ftL&SMESFET£ffi#?-£C£fzfc£ 0 
[0 0 14] 

lc. **SSBlc«*:*XWa* XXXM-JNMtVJMJI 

«±icj&« $ *ifc P araggHb v u a >com ue^ 

;u»f ±lcff*/£$ tifc n ««&ftfls*> y a 2 x e* 
**>«v^Mi£*s.*. K2x£9*~>*/uJli*lfclia> 

»ffi J: y XI* n 'J TSjfCKJiWlZ^ffi**ifc 2 

T. fl6^0>^xjU«J«$ Kb-f>^LtMt4o *>3 
*V h^r*ISm^Sm2Xtf^^-^v;US<7>. fII5^-A 

2xtf**->^;Hirtrc8tt^^*;^»as*t*c»:3 



«©»«** &-»8«lc3#S*i4 0 
[0015] 

[iei&«] ei i i***wmesfetg>« i <oxifi«$5F-r 0 

©»2ie?*i/^;H14i*i xtf$*vv;uJi12± 
<D^x;U6Rt/18*^ja-r*. CCTrli. "n + " XI* 

"p + " iilHi~xi*ffecDxt 0 9^i>-v;uSXiiS1Scoi^ 

mmxittiKDsmn* y xi*** y T»afc»***i 

£$im£^-r o S«10comi xtr9*5/^;mi2fcS» 
«0>B5±l=*^va >T*fc&S®®32£ff2/dc^£C<t2)< 

[0 0 16] A«jS20&1/22S^x;U6&«18±IC 

ff^fijc l r v if jg2oa k u «< >« jat22 &Mf£-rz> 0 
v— x»jjS2oar/ k u-r >ttiA22na>tt»±iz»iKr 

4o Slc^-r^ 5lc. V— ^itfKU-f >J*jS20&t/22 
&tf*>a v h«*24±lc*:/S/ a 

*-/\*U>fJI26. 28&tf30£ff2/£-f£o 
[0 0 1 7] H 1 »tf^0>Bl2-4|Z^-r h7>V^^ 

©**i*ss«a)»B*i»»-r*>^tffc*. pue 
£WLfci*ssa-ei*s«£ niiw^> 

5Mt^0)^LL\ >-9-l*SBOffl£«B«*aiL 
TgfcSl*. Sa*SSHS«3S*^-9-rtlcffli:ato. S 

tt^^o Sic. >-9-*«fflLftl*»*lctt % 3£fi£:7 

[0 0 18] E2l***^MESFET<DSB2(0SlliB«*^ 
to pW«SO*1 xe9*S/^iU«»33$p»«SX 

i* n »«s<o*tsa/<;u9 ft ^b v y =i >sffi3i±ic«^ 
xe**->^imta)Mic*i»-r*. nits^2x 

e9*i/^^uJB35SKi xe9*vv;uB33±lc*fi$ 

ti>o n + sic fis«s»2xe9^v-v;uH35±ic(aa 

I*. n»®Sxe9 4-v-V^S35±lCn + SfSSSiC (7) 

xv^vyLTy^s^-r^c^iCcfcy. aim* n si 

BSxe9^v^iUJ135WlC^fieLtcn + 
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x v * v 7 L X * -9-51 & 1*53 £ fc^f Z> Z t iz <fc y ^ fig 

±lc|fcfiE LT V— *«jg41&tf K U-f >»jft43*^jSf 

CD, V— X«jS41&tfKU-f >fSjS43MCOffl»±|z»fiS: 

49X1/46$ V-X&V K L/<>»^41&l/43fi. 
tf?— httjA45±lz»jg-r«. ^va^T-fc^m® 
34S»«(D*1 xe^*v-v;uB33i:fi»«a>ffi±lc» 

[0019] i3iiv37 h^y- matr^f-f ^ 

^ -V */U|f CD's c ^jcK Itfc** WMESFETO)* 3 (DUffi 

(DM 1 x t°$ * v^;Hf 57£ p ^m^Xli n iff(Df 

^iZXt^+v-VJUSQ^i 1 Xtf*^v-v;ujf57 
±lwfiJc^^-^^o n + ^m^cD^x;u37Xi;63$m2x 
fc 0 $*v^Jf59W[Cj&/£-f£o A«jS652fc«67S 

jijw&if62±\ztimLxv---*mm5JBiif k u<< > 

»jS67S»fiE*r*. 1 2xt'^^v^;H0)-^^ 
£LTV— X&tf KU-f VRBfC'sC <*Sfl# £ fl&fifc-r -5 o 
va'vh *cf— b Sl2xt^^vt ;ulf 59(D V 

r*. va h*<f— httjft69l*T^vi;U— Attftic 

x * v -WU159A* &a>ffi«A<*:# < &£{zo*it* 

76<t. z<Dmim±\zi&&Ltz&xi*tiz<Di%nmm&m 
frz>tfL&mzmis£xmm;\ztem-r%zttfxzz>o ® 

IznkTt&olz^ 1t~J*smZsXthh±m>*-~ /<U-ffg71& 
i;73^V-xa^KL/-r>lt^65&u:67±l^fi£-r^o 
*:7v a >r*fc^33m®75^mffi(7)m 1 x t?$ ^ v* JU 

H57 <t fiswoH ±iz»jiM- c t t<x$ % o 

[0020] 041*. V— X*+>-82£'J hoyi/- K 
(iifT) X^5F^^-9-tL/c^^MESFET<Dm4(D|ISS 
flU^^o CC-CI*. U hO^U- Kx-/^>+J-£l£ 'J 

^**^o>tea>^J6«4i^ro pilioiix^^r 

v*;Uj§88£ p Xf* n ^SSO*^fi/^^ flMb v =i 
>Sfi83±|Zfi£g$1+^ 0 n^(Dl2X^^vt 

>U§84£fn xtf$^v*;ujg88±ic/£g$t!'£ 0 n + 
SiC fSiS£m2Xtf$*vA';UJ184±(C{£©T&^32 



Xi;86lC^^-r^ 0 C*lb^-*82&t;86li. n+SiC(D 
g3Xt^^rVt^@^§$^ *#\^XZ<»%Zm* 
HV*>?LX*-*&mf$.1-*>Zt\Z&V^ 3fclM*J»l* 
f2It'nvt ;UB84l:i-f * V&A L . *l v£* 2 X 
tr* * v * ;Uj§84 £x 7f>^Lt> -*82;&l/86£ff2j£ 

tf96*>-9-82&i;86±rc»aLrv— X«jiS97&t/KU 
-r>»jft96*»J«"r«. ->3^h*y— Htjft92**2 
xt°**v-wujf 840X V— Ku-<>f£^97Su: 
96BB(Dtt»±lz^fiR-r*o K«»©»90Xtf95S V 
— X»jS97&tf K U-< >m^96{D-a5^±lC^*^ v a V 

"C*4*«^-— /<U^r»91. 94&ttt3$>f— h#¥490;& 
U*95&l/y— h»jiS92±lc^flE-r-So t?va>T-fe« 
^m®85$^^cnm 1 Xlf $*v^;uJI88£JEtt1IiJtf>® 

[00 2 1 ] ±i*Lfc**16«-ei*. £ffi£6H, 4H, 15 
R XUMCBMbv'J 3 L *= 8Mb •> 'J =3 

JSU #x^+vv^i*6H. 4H. 15R XI£3C£Hbv 

0, 31. 55XI/83f*6H, 4H. 15R Xli3C7K«J ^ ^(D* 

\^U^ 8Mb v'j3>^bfi£^ p ^m^Xli n 
^(Ct-^Cir^Tr^^o Hxt^^>^JH12, 33, 
57&l/88tt6H. 4H, 15RXIi3C7K'J ^^^(DpllSM 
ibv'Ja^bW, mi xe**->*;u»lcSLT(* 
*U3x 1 0l7cnr3*T?<D*^U7aa*<»iB-e**A<. 
$!l3x i 0l6jaT<D^r^'jrSSA<M^Ll>o Bi4 K 

4. S2Xt 0 ^^y^iHR 35. 59Xl/84li6H. 4H. 
15R Xtt3C^° 'J^^^On OVfiMUbi/ «Ja>^« 
l)o n lx 4 v t n t 'J 7881**5 
2 x i o16~ 2 x 1 o18 C m-3j{,<#g-c&£ 0 ftSft K— 

^<7)n+ «ll§IIZ»LTIi. «J5 x 1 0l7(D^r-V'J7igJg 
3&<»fflTf fe-S>*<. «2X1 Ol8j^±(7)^^ijTigg*<M 
£Ll*o AS^20. 41. 65. 22. 43. 67. 97&tf96 

t^o vary h^y— h^,^24. 45. 69&l/92fi:75*-*- 
XI*^9^*>U-»-f KT?»*-r*0!)35<»*Ll^ v 

az/y— h*j«±lc*— /<U-f IB**^S/ a >73*LT 
L>4A<. Ctlt>^— /^^JH26. 30. 47. 71. 28. 46. 
49. 73. 91. 94&t/93l*£. fiL 7;i/Sx^A, 

±fcS«Wlc{4®*i±^ci:3&<-e^4c xMv'J3> 
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[0 0 2 2] h»jjSO)Tffla)n»«S«*a)l»*A< 

y*1x&t. WS<Dtf>**:7*Efc»L!&SKfCa>JB<0 

3&<-C#*o nSxe**S/*;u|f <DJ5*&tf** UTS 
K 1**5-3 20#;u KDe>^*7*IEA<#6ti*<fc 

5 £ CD *<#S ft)- 5 — 157t-C;u h<D 

«&p»«£!»<z>j»s£+#{::flp< Lxf-h-m&om 

12pMBI&tf«0)I$£+#l:I< Lry-h 

[0023] ia±, *«wo>»astts«i=orEiiLfc 
»itsfixf*ps*«±ic^fi6Lfcn3imssic ^m- 

[0 0 2 4] ±*LfcMESFET«3tli % 1.9 GHz £T*<DJi 
SFET«itO>y- hftt/V— X<D^&£ . SiC (DJ±8ttte 

t*t&fa«^ K«J 7 hSK&tflW*EOMj&tf 

6 £ 5 izg^-r 4 C tic J; y ajft4>Wtta± 

[0 0 2 5] MESFETO^aaiRIZfel^T, y- hafftt 

3 0>KffiBi::*ii*Ty— hMf±Bi&sic£ic£fa]f::B& 
ti>c y— hoft^iiBaroamc^fffty— h**a-c 

**>«WUJS14. 35, 59&lfS4t K24, 45, 

69&tf92©^aT?fc«. m3®KKtt?r&iiv— 

— hMSEBt-efcy. 01 ~4<D|ft®!3icfcit£n + 

iuxtt>*3^&y-n»jsi24. 45. 6mw2*v<Dmm 

[0026] 1E«?iHtawe*£Sttl::T«IC(** V 

— x-y— hHE*e« v— x-y— hPaiy— *m3S£ 
£ v— x* * y- h a, if u - * «at A<3t*ttt t^*5 



ic-r*<D^+#ft**a?ic-rfti:*icafc*>y 

n + V— ^>-9-Xtt^x;ui:»tt$ii-4ci:/cP< V— X 
ttjSlc^tStiltifi^ltS^JI^&iCir^Jtift-r*. 
y— h £ v -x «R HE I c -e # 4 f£ it 55 -3 If r <i® * -a- 4 c 

iME*<s*!=tt y . cfiic^ysic <Dtei^m^sti£<D 

- h KUOBBffi«(4JS«<Dy— h^b h'UO^ 

^■(Dtt^ysttft^ftic+^^grsic-r-Sig^B^fe 

[0 0 2 7] **W<7>-36ifi«-eii % 5/3 7h*4iy 

«E*aMnr*i:*ics/a ^ h**«y— umic/W 

T X * BP j!in L t * V — X X K U AS^ i: Sit * 

[0028] «m^»»so>R»*»c/hs<-r*ic 

^M^LLNo y-hS£fi/JMz-r£Ci:lCcfcy. y— h 

T^(7)m^5iJt*<ii^-r 4 o z (on&omxitm lie 
^ffiaizepjtastt-Bziriz^y^r&o zon^m 

[0029] ■t^«AA«tB»a>feibicy— httAa>« 
*S*3M>*li\ y-h -eat. h7>v 

3 > v X ^ (T>m -h << > 9 >X i: (D^lc c*: y 4 o 

-tecoK^n cd ^©ic y m icg^ $ 4 z t tfx- $ 
4o h^>vx^<DS«tm^/)M5i^r*fey. tot h 

>vx^<Djsitm*M5rs^-cfc4<tt^*5o tot, m 
r4c<t*<y-hS^^^4«it^<Moy-hig 



(7) 
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a v h»jfi<7>fi$;Rtf«f*ft0.5 GHz 

[0030] ±ato>36ifi«-ei* % mic. me^v 

y. e>^*7«fflicj3rt-6»i pSxt^^vt;H 
12. 33. 57&t/88£«5iJ— $Bjffi£»'>Si*5 0 d<D 

^LLn 0 MIC m 1 x t°^^Fi>^;u^Sz/S^C0fl^^ 

^ttattK^bvu^^^ia-r^-tt-csSo mix 

tf^v-WUjf 12, 33. 57iR 88* 5 fc-rw 

^CiA^^^o &M0.00OQ • cmiU±0>Jg*a^£*rr<£> 
SiC ^ff^-r^ctizjiymi xt°^^v-v;u^l2. 3 
3. 57. &^88*^^U->7m^^^<M'>^4 0 ff 

1 x tf$ * v*;uB<D«iS*<Difa>cfc 5 M£ L 

f^o ^MMMSHtt^BK—^SiC t»«t*Cttf 
T*£. x t'^ ^v-v;u/$^^|-^-r — ^u^;u K— 

l^o L**U -f;f>&A. h>®^Xl*ffe<7)EE*fl<D 
[003 1] B 5 tt**W<DK«*«a* ^-r. @ 5 IC 

1/621* N i (DJ:a^*-AS^i!g^t>fi£y. h 

>fS#60;Rt/62l* V-XSMI/ K U-r >&£66C:£ y 
ffilSSL, wftbft£l*T;U5-0A. |g % & % ^5 

£ c va h**f— M££68£&V — X&t/KL-f >fl 
*60;fttf62WlZiaH2Ft** o V3'> h*y-h*££68l* 

}g*£&£7oiztgirrSo T^X^A. ^7f 
-h1i5f$®}$jS70i*7vu5-OA. 



y-h68. V-*60&tfKU^>62</}&$Ii£l*± 
Tn***;u>*72±lz»ntr4. *»jS64. 66. 701* 
lta*6aJl±lz^fiEL. n***/W-*72©rt«lcteK 
*t^o Mlcv-^itf KU-r>«Stt«jS64&tf66(i 

*aift»Bicj:yai=»«ir«. 

[0 0 3 2] n + y^Xli^x^*fflL^4±aLfcfiI4l 

a>«£cD v— x&tf K u>r >$ii£{ctt us 5 ic^ 
#y- h68a)«i&t/tt(*fiira^»ftffl«att2fetf«* 

oaftott 1 /2ouiTic-r*(DA<a* li^ 0 c*i*<fc 

to. #J*J*500 MHz -C 1*2 mm. 10GHz T* 1*250 /im4>y 
-h**<B*Ll\, tttty-h«>Jl«ft%«Lfe6. y 

y-hl&I*^Mc7)a^;^lc^Mt4^>t: 0 --^>X^ 

f-ry^;u»S*ttffit^t, 500 MHz U:fcl*££j630 
WA*£ % 3 GHz lzfclf&£]158 W. 10GHz lefc 1*4*545 

i WGa As»aiCcfcy20GHz *T0)J9fg(D»ft»a 

au^^jcwLajasHiw^uKj^ttsttcDtt** 

[0 0 3 3] **M&t/-t(DWjftf4JSlT<D*lfi«^«l:y 
11*609 I 

-tlb h^>ixX^(7>Sffi(*6 H-SiC **S6:7a v$ 
^^7-fXLf: e C0>JMgA?a?9i*(l<BB*<K 

u ^^e^y&vwBLTxe^^^^iurtwcwa 

^Ox^TlcLfco C4xt>nM6 H-SiC (0001) Ox 
7T±fCp^&t;nM<75 6H-SiC (0001) 

■TMESFEK* n SS 6 H -S i C &ffi±lcj£;g2 -frfc 1 - 2 x 
10l6 cm -3<7)^®^(O^r«V U^a*S*t4 6 H-SiC <D 
2//ml5CDpMxe^^rV^;U@-Cfilfi£L7 t -o Z(Dpm 

mi**<D±\ztfLM:2tiZ>m* n BBttBBnicBBCn 

is*JUmit 9 x 10l6cm-3^g(D^r^ 'J TSfi&ttt&O. 32 

[0 0 3 4] mm*. TSm&SlC MESFETa)»»-ei*2« 
0)500 /im«0)»«y— Hbx6fifc«1 |/my— USSffl 
l*fcp hfilrtt^ K U-f >lE$»t^ < 0. 6 um 

<±ra>aaa>v— ^— hbiwi*i iimtufc (fi 
/JMity- hS<Dt(Df*^o.5 //mtLtco ) y— 
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f^lOO i/m(OiISlc-r^i:^iiitSl$6|ije±lciia$ti- 

[0035] ^x;u&tfy**m**W»B£8l*L 
fee c*i6«B0)»ai**a)ayefc« D stoic»B£ 

L*T. SIC acS±lCX/\°y$ Lt-7^5^Ajg£/\°£ 
1±fc. ^r*7il/5zOA$|»iL, *U ->yn>£H 

^Si02 Blc»J*U N i A»**«|»L. ""J^ 
JbLfcffcl::. 0.75/im0!>**— /<u-rws*r 

h h>* = -f XJf £Si02 #11/ K±lc*W 

[0 0 3 6] **fv— x&tf Ku*>«i6$ffli*4«B 

(*^(D^5lcLrSlitLt-o n!f^^H|(DlW4 
*>*JUlftftfftl=* *<D±l::KSB<D»*$K— ^LfcM 

J2£&tf 1 xto19cm-3o> K-ei/^SS^^-r^tiDi: 

E«$l»^rSJC1i-f*>x^^>yLTV— ^&i;k 
U-f >*»*Lfc. ±i$Lfc^x/M?tjtgBI~ 

o sa^f- <fc 5 instil h»jSii^f>^L 

[0 0 3 7] jgffifll I I 
@ 6 1* 6 H -SIC MESFET<01ta«a-«E»tt* «r . 
C(B5£gl*0. 7 /i ™<D?— h^&tf 1 mm£>>f — h^^^" 
U 750 nmJ5<7)^^— /N'U-<iSttl)tfl)t*&^ 0 

w©*Bi*35va>n*-ca»tt«ai»»s^ri:*icv 

D =37vlcfcl>TSiC 0>gmfM«Be±r« o COgl 
a>a*aar*50mAT?fc*o KS(7>tf>^^"7mEliVG 
= ~4.5 V-efcy. V-X-KU-f>*fltl*67Q-Cfc 



19 mS/irairCfc*. Vq =0V&t/VD =33 Vfzfclf£>f 
— MJ— ^3381*385 /uAT'fcy, Vq =-4.5 VTfli 
800*/ Alzig^-T^o 
[0 0 3 8] CI<D5£B£. **S/<7>— 5(3HSffl0!)A 
X>r— KT-f ^P>fQ — ^$*-T4HP8510e«|*y h9 

6OttB0)fij»»JRXIkaHS11«B7lz»L^. C<*>& 
B0>L*l*JlliKft (Ft) 1*2.4 GHz "Cfcofco 
^F ma x 1*1.9 GHz Vfo-otzo H6 0>B(it.O GHzT? 
7.0 dB0>®2i*y«;& 1/7.0 dBa>Ba«»**LTL>4o 
[■0Ba>B««:|IM] 

[Eli] n + ^x;u£#r**3S01MESFET(0»i <7>Hj5£ 

[@2] n+ y-^*«-r^**MMESFET(©!S2a>StJ6« 

[S3] n + ->x;U**-*"***MMESFETa>*3(DSIlfi 

[14] 'J hP^l/-KX'^^-9-Mi£SI»lv3'> 
h*y—h»jft68«*-r***WMESFETa>K4 0)«Jfi« 

[U5] *JMJfc:J:**BA-f — ^-r v$;M*it<B 

[si e] *«w»Bo>Ku-f >«a-Bffi«iss^-ry 

[07] ^B^gf S§t^7 7 1 

[»#<7)Ki§] 

10. 31 . 55. 83 plXlin MBtit is l J =J >S£ 

12. 33. 57. 88 p HKflS*> 'J a >a>m 1 x tf * * v-v ;u 
J§ 

14. 35. 59. 84 n MHtS/ y 3 >0>m 2 X tf * ^vtib 

n 

16.18.37.63 n + ^Ul 

51.53.82.86 n + 

20.41.65.97 V— XftjA 

22.43.67.96 KU^f>»jS 

24. 45. 76. 69 ya^h h 

26. 28. 30, 46. 47. 49. 71 , 73. 78. 90, 91 , 93. 95 * * U -f 



32. 34. 75. 85 

60 y— X«J* 

62 KU-fl/fW* 

64 V— XltA 

66 KU-f>»* 

68 5/a7h*y-h 

70 ffiS&IKIftd 

72 n^-v*;u>-9- 

80 Kjfi/<yK 
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